Despite the widespread use of closed circuit television (CCTV) in prison, few studies have explored its effect on prisoner misbehavior. Research was conducted to explore two research questions: (i) does CCTV have a greater preventative effect on nonviolent than violent prisoner misbehavior, and (ii) does CCTV have a greater preventative effect on planned than unplanned violent behavior. Data were obtained on the 1,116 incidents involving aberrant prisoner behavior that occurred at four prisons in Queensland (Australia) over a six year period. Findings indicated that violent and unplanned misbehavior were relatively more likely to occur in view of CCTV coverage than were non-violent and unplanned misbehavior. The implications for the prevention of aberrant inmate behavior and for our understanding of the impact of CCTV on violence are discussed.
Introduction
While most new correctional facilities are built with CCTV technology incorporated into design and many older facilities have retrospectively fitted camera surveillance at considerable expense (Travis, Latessa, & Oldendick, 1989) , few empirical studies have explored the impact of CCTV on prisoner misbehavior. Results from studies conducted in public spaces indicate that the impact of CCTV on crime varies according to its location and the nature of the crime under surveillance (Welsh & Farrington, 2002) . CCTV has been found to be most effective preventing crimes in car parks (41%) compared to city centers or public housing (2%). Research findings also suggest that while CCTV may reduce some non-violent crimes, its impact on violent crime is usually negligible (Armitage, Smyth, & Pease, 1999; Brown, 1995; Chatterton & Frenz, 1994; Mahalingham, 1996; Sarno, 1996; Skinns, 1998; Tilley, 1993; Welsh & Farrington, 2002) . The inability of CCTV to affect violent crime is typically attributed to its spontaneous nature (Brown, 1995; Phillips, 1999) . Violent crimes are therefore perceived as being less amendable to deterrence through the use of camera surveillance.
The finding that CCTV has a differential impact depending on the setting in which it was implemented highlights the need for research to be conducted in the prison environment. This study explored two research questions: (i) does CCTV have a greater preventative effect on non-violent than violent prisoner misbehavior, and (ii) does CCTV have a great preventative effect on planned than unplanned violent behavior. While the inability of CCTV to affect violent behavior in public spaces has been attributed to the spontaneous nature of much violent behavior, this contention has never been empirically tested. The findings of the research will therefore improve our understanding of the effect that CCTV has on prisoner misbehavior, how misbehavior can best be prevented, and the relationship between CCTV surveillance and violent behavior.
Prisoner Misbehavior
Inmates engage in a range of misbehaviors that have been investigated through victimization surveys, self-report surveys and official misconduct records. These behaviors result in physical victimization (inmate-on-inmate assault, inmate-onofficer assault, sexual aggression, and murder), psychological victimization (inmateon-inmate verbal abuse or threats and inmate-on-officer verbal abuse or threats), economic victimization (theft, extortion, and robbery), and also includes behaviors that do not result in the victimization of another identifiable individual (vandalism, riots, escape, self-harm/attempted suicide, suicide, and drug-use/possession). While victimization surveys have tended to focus on the extent of behaviors resulting in inmate victimization, studies based on administrative data have focused on inmate behavior that does not typically result in the victimization of another identifiable victim (Table 1) . Additionally, while the extent of drug-use has been reported based on the proportion of inmates who test positive during voluntary, random, and targeted testing, self-report measures have been used to capture drug use that does not come to the attention of authorities. Table 1 about here It is evident that prisoner misbehavior resulting in psychological and economic victimization occurs frequently in prison and that a significant proportion of some behaviors such as inmate-on-inmate assaults and drug-use are not recorded in administrative databases. These forms of behavior are a perennial problem facing prison administrators and make the environment more difficult to manage. The consequences of these behaviors are widespread and potentially have a negative impact on inmates, correctional staff, correctional organizations, and ultimately on public safety (Allard, 2005; Bowker, 1980; Cohen, Cole, & Bailey, 1976; Cooley, 1993; Cullen, Latessa, Burton, & Lombardo, 1993; Eichenthal & Jacobs, 1991; Harris, 1993; Irwin, 1980; Porporino, 1986; Shewan, Gennell, & Davies, 1994; Wright, 1994) .
Situational Crime Prevention
One approach that has been applied to the prison environment in an attempt to reduce prisoner misbehavior is situational crime prevention. This approach to prevention is based on opportunity theories such as the rational choice and routine activities perspectives. According to the rational choice perspective, behavior is the result of a subjective calculation that the perceived benefits outweigh the costs in a given situational context (Clarke & Felson, 1993) . Individuals are viewed as attempting to fulfill their needs through decisions or choices to engage in particular activities, with decisions likely to be based on information that is most evident and immediate (Felson & Clarke, 1998) . Decisions are viewed as being constrained by factors such as time, ability, the availability and quality of information relevant to such decisions, and individual-level deficits such as impulsivity and low IQ (Clarke & Felson, 1993; Cornish & Clarke, 1986; Felson & Clarke, 1998) .
The routine activity perspective places more emphasis on the social context of crime and proposes that three elements must converge in time and space for offending behavior to occur, which are a motivated offender, a suitable target, and the absence of a capable guardian (Felson & Clarke, 1998) . According to the perspective, all individuals are capable of committing aberrant behavior given a salient reason or motivator (Clarke & Felson, 1993) . A suitable target is any person or object that may potentially be taken or attacked, although the suitability of a target is viewed as being influenced by its position in time and space as it is affected by its perceived value, inertia, visibility and access. Targets are more likely to be attacked when they are valued highly, easy to transport (inertia), exposed to offenders (visibility), and when the offender has quick and easy access to the target (Felson & Clarke, 1998) . A capable guardian keeps a "watchful eye" and may be police, security, or people going about their everyday lives such as neighborhood residents, friends, family, bystanders, or owners of property targeted.
Both the rational choice and routine activity perspectives advocate the implementation of strategies that aim to reduce opportunities for particular types of behavior by manipulating aspects of the immediate physical environment where behavior occurs (Cornish & Clarke, 2003) . Findings of evaluations that have assessed the effectiveness of opportunity reducing techniques in community settings suggest that the adoption of a problem solving approach can result in meaningful reductions in offending (see for example, Eck, 2006) . While the prison environment offers considerable potential for implementing situational strategies, few studies have explicitly assessed the prevention of prisoner misbehavior within a situational framework (see for example, Atlas, 1982 Atlas, , 1983 La Vigne, 1994; Wortley & Summers, 2005) .
Most studies that have examined environmental influences on behavior in prison have focused on the spatial distribution of misbehavior and have attempted to explain the uneven distribution by referring to the nature of the location or behavior. For example, self-harm is most likely to occur in locations with little supervision (such as cells and dorm areas). Inmate-on-officer assaults have been found to occur most frequently in areas of prisoner movement where officers are in a supervisory role, including corridors, dining rooms, recreation areas, and showers (Steinke, 1991) .
Similarly, inmate-on-inmate assaults have been found predominately to occur in multi-purpose areas where inmates congregate and engage in unstructured activities (such as television areas, dining rooms, exercise yards, day yards, and corridors) rather than locations such as work and education where highly structured activity takes place (Dietz & Rada, 1983; Porporino, 1992; Steinke, 1991; Wener & Olsen, 1978) . Cells and showers have also been found to be locations where a significant proportion of assaults occurred (Atlas, 1983; Porporino, 1992; Quinsey & Varney, 1977) .
Given that assaults occur in both supervised and unsupervised locations, Atlas (1983) speculated that assaults occurring under direct supervision were usually unplanned because they tended to involve a single, unarmed assailant, while assaults occurring in less supervised locations were usually planned because they typically involved multiple, armed assailants. This is consistent with Wortley's (2002) argument that the environment may both precipitate and regulate behavior. He proposed that strategies aimed at controlling precipitators in the environment that give rise to misbehavior may be more appropriate for preventing unplanned behavior while strategies aimed at regulating behavior may be more appropriate for preventing planned behavior.
CCTV Surveillance in Prison
CCTV surveillance has been incorporated into prison design to improve security, the level of control that officers have over the environment, and the level of supervision that officers have over inmates (Allard, Wortley, & Stewart, 2006) . Purposes that have been attributed to CCTV in public spaces include detecting crime and disorder, gathering evidence, improving safety, and acting as a general site management tool (Barnard, 1988; Chatterton & Frenz, 1994; Dolahenty, 1999; Horne, 1996; Kruegle, 1997; Kyle & Aldridge, 1992; Phillips, 1999) . In situational prevention terms, CCTV increases the perceived risk of misbehavior by permitting formal surveillance (Clarke, 1997; Clarke & Felson, 1993; Cornish & Clarke, 2003) or as Felson (1987) puts it, by providing a capable guardian. Where CCTV does increase the perceived risk of detection, it may prevent misbehavior or may displace misbehavior from locations under camera surveillance to locations that are not under camera surveillance (Short & Ditton, 1996 , 1998 Skinns, 1998) . Despite the considerable financial investments in CCTV technology, it has received little attention in the literature, and most of this attention has focused on technical aspects of CCTV installation (see for example, Atkinson, Pietrasiewicz, & Junker, 1999; Intersec, 1996 , Nicholson & Vigil, 2000  U.S Department of Justice, 1995) Only one study (Bradshaw, 2002) was located that explored the behavioral impacts of CCTV on misbehavior in the prison environment. Bradshaw's research was based on a survey of 220 inmates confined at HMYOI Glen Parva. The research assessed the impact of CCTV by comparing self-reported victimization and offending in units with and without camera surveillance. Inmates from units with cameras in showers reported that they were threatened and assaulted less often and alternatively that they perpetrated such behavior less often. However, it should be noted that victimization and self-report data related to unit behavior rather than behavior occurring solely in shower areas.
Aims of the Current Research
The aims of the research were to explore the effect of CCTV on violent and nonviolent prisoner misbehavior and to determine whether CCTV had a differential effect on planned and unplanned inmate-on-inmate assaults. Given the findings of studies conducted in public spaces, the research addressed two research questions: (i) does CCTV have a greater preventative effect on non-violent than violent prisoner misbehavior, and (ii) does CCTV have a greater preventative effect on planned than unplanned violent behavior. Findings will improve our understanding of the effect of CCTV on misbehavior in prison, and will provide insight into whether some strategies aimed at reducing prisoner misbehavior should target precipitators in the environment that give rise to behavior or reduce the opportunities in the environment that permit misbehavior.
Method

Selection of Four Prisons
This study was based on analysis of archival administrative data relating to 1,116 incidents that involved prisoner misbehavior occurring in four prisons in Queensland (Australia) over a six year period (22/10/1997 to 6/11/2003) . Four prisons with distinct prison populations (size and composition) were selected from the 12 that were operational in Queensland during 2002, as it was conceivable that each prison would have different levels of camera surveillance. These prisons included: male reception and remand (prison 1, n=683), female reception, remand, secure and residential (prison 2, n=203), male mainstream and protection (prison 3, n=332), and male secure and residential (prison 4, n=641). These four prisons were secure prisons housing maximum, high, and medium risk inmates and were all constructed with camera surveillance built into prison design.
Incident Data
The data supplied by the Queensland Department of Corrective Services (QDCS) were archival incident data. An incident is any significant event that occurs in prison, including breaches of laws or rules that may result in criminal prosecution or breach hearings and emergencies. When an incident occurs in prison, witnessing and responding officers complete an incident report by entering information relating to the incident into an electronic database called Correctional Information System (CIS).
This database requires officers to provide specific information in free-text fields about the incident including date, type, location, description, cause, and action. Incident reports are usually entered into CIS immediately after an incident has occurred and provision is made for officers to update their reports as new information surfaces.
Each incident is given a unique incident number that enables several reports about the same incident to be completed and linked. Information that is entered into CIS is stored in the QDCS mainframe and is accessible by other officers.
Data Coding/Recoding
Incident data provided by the department included 41 administrative categories that were recoded into twelve distinct types of misbehavior. Nineteen administrative categories were removed because they did not involve prisoner misbehavior (e.g.:
officer-on-inmate assault, death due to natural causes), did not have an accurate location recorded (e.g.: fail drug test was reported as occurring in the medical/health unit where tests were performed), or because they did not take place in prison (e.g.:
inmate escape from another place). The remaining incident categories were recoded into 12 distinct types of misbehavior (Table 2 ). These forms of misbehavior were then further recoded into violent behavior (inmate-on-inmate and inmate-on-officer assault) and non-violent behavior (remaining types of behavior). Table 2 about here The free-text descriptions of the locations where the misbehavior occurred were coded as either 'under camera surveillance' (30%), 'not under camera surveillance' (54%), or 'unknown' (16%) based on physical audits of the four prisons. During these audits, building names, purposes, and the status of CCTV surveillance were recorded and remarkable consistency was found in the locations that were and were not under camera surveillance (Table 3) . Reliability coding was then performed by providing the General Managers of the prisons with information relating to the date and location of misbehavior and asking them to indicate the status of camera surveillance in that location at that time. While few differences emerged between coding based on physical audits and by General Managers, any differences were confirmed by contacting General Managers to confirm the status of camera surveillance. Table 3 about here Inmate-on-inmate assaults that took place in locations that were 'under camera surveillance' or 'not under camera surveillance' (82% of all assaults) were coded as 'planned' or 'unplanned' based on information contained in the free-text fields of incident reports. Following Atlas (1983) , assaults were coded based on whether there was 'more than one assailant' (10%) or 'one assailant' (90%) and based on whether the assault involved the use of a 'weapon' (4%) or 'no weapon' (96%). Seven of these cases (1%) involved 'more than one assailant' and the use of a 'weapon'. As the majority of assaults involved a single assailant and did not involve the use of a weapon, it was assumed that these atypical features would be mentioned in free-text fields if applicable.
Results
Given that the four prisons had similar locations that were and were not under camera surveillance and the low number of assaults that involved a weapon when considered across the four prisons separately, data analyses were undertaken for the four prisons on an aggregated basis. The first research question addressed by this study sought to determine whether CCTV surveillance had greater preventative effect on non-violent than violent prisoner misbehavior. Chi-square analysis indicated that there was a significant difference between non-violent and violent behavior based on the CCTV status of locations where behavior took place (2 (1, n=931) = 23.21, p<.001). Three quarters (75%) of non-violent offences occurred in locations that were not under camera surveillance while violent offences were more evenly distributed in locations that were (41%) and were not (59%) under camera surveillance. An examination of the specific types of misbehavior indicated that in addition to violent behavior (inmate-on-inmate assault and inmate-on-officer assault), escape and inmate-onofficer threats or verbal abuse were more randomly distributed in locations that were and were not under camera surveillance that other forms of behavior (Table 4) . Table 4 
about here
The second research question sought to explore whether CCTV had a greater preventative effect on planned than unplanned violent behavior. This research question was addressed by examining whether planned (involving a weapon or more than one assailant) inmate-on-inmate assaults tended to take place in locations that were not under camera surveillance while unplanned (not involving a weapon or only involving one assailant) assaults were more randomly distributed in locations that were and were not under camera surveillance. A relationship was found between weapon status and whether assaults took place in locations that were or were not under camera surveillance (2 (1, N=597) = 7.20, p<.01). Similarly, the number of assailants involved in assaults was found to be related to whether they took place in locations with or without camera surveillance (2 (1, N=596) = 11.13, p<.001).
Over three-quarters (86%) of assaults that involved the use of a weapon took place in locations that were not under camera surveillance while assaults that did not involve the use of a weapon took place in locations that were (42%) and were not (58%) under camera surveillance. Three-quarters (78%) of assaults that involved more than one assailant took place in locations that were not under camera surveillance while about half (44%) of assaults involving a single assailant were found to take place in locations under camera surveillance.
Discussion
The findings of this study indicated that CCTV had a greater effect on non-violent than violent prisoner misbehavior and that camera surveillance affected planned violence to a greater extent than unplanned violence. Non-violent prisoner misbehavior was found to take place relatively more frequently in locations that were not under camera surveillance while violent behavior was more randomly distributed.
Examination of particular types of prisoner misbehavior indicated that escape and inmate-on-officer threats or verbal abuse were also more randomly distributed in locations with and without camera surveillance. However, there were few escapes which by their very nature would involve CCTV surveillance and inmate-on-officer threats or verbal abuse may have occurred spontaneously or in the heat of the moment. Overall, these findings lend support to the transferability of findings from studies that have been conducted in public spaces where CCTV has been found to have more effect on non-violent than violent offending.
Additionally, planned inmate-on-inmate assaults were found to predominately take place in locations that were not under camera surveillance while unplanned assaults were more randomly distributed. This finding provides support for the proposition that the inability of CCTV to affect violent behavior is due to the spontaneous nature of much violence. It highlights the importance of time for the rational choice perspective, as more organized offences were deterred by the presence of camera surveillance. Additionally, the finding suggests that the presence of a capable guardian (i.e.: CCTV) is most effective when behavior is motivated. Perhaps strategies should be adopted that address precipitators in the environment that give rise to unplanned misbehavior (e.g., see Wortley, 2002) . However, such strategies should be used in conjunction with measures aimed at reducing the opportunities for misbehavior as the findings clearly indicate the deterrent value of CCTV for planned assaults.
While findings from this study indicated that CCTV had more effect on non-violent than violent behavior and on planned than unplanned assaults, these findings should be considered in light of three main limitations of the study. Firstly, the study was based on analysis of archival administrative data that underestimates the occurrence of prisoner misbehavior, may have been distorted by disproportionate security practices, and is not subject to any external controls or checks to assess the validity of the data (Davies, 1982; Eichenthal & Blatchford, 1997; Eichenthal & Jacobs, 1991; King, 1992; O'Donnell & Edgar, 1996 , 1998 .
Secondly, while the method adopted in the study involved exploring the distribution of misbehavior based on whether it occurred in locations that were or were not under surveillance, this approach is far from ideal as it does not take into account the differing purposes of locations, the length of time officers or inmates spend in locations, and the features of particular locations that may contribute to misbehavior.
However, alternative approaches such as pre-post-CCTV installation comparisons (ARIMA time-series) and cross-sectional comparisons of prisons with and without camera surveillance could not be adopted because all prisons in Queensland were built with CCTV and had similar locations that were and were not under camera surveillance.
Thirdly, the distinction between planned and unplanned inmate-on-inmate assaults was made based on the criteria developed by Atlas (1993) . While this criteria is theoretically plausible and provides an objective measure, it is possible that some planned assaults were coded as unplanned as officers either did not know or indicate that the assault involved the use of a weapon or more than one assailant.
Given the considerable financial investments in CCTV surveillance in prison and the lack of research exploring this technology in this environment, future research should consider adopting methodologies from studies that have been conducted in public spaces. This research could involve observation from the control room to explore how CCTV is used and the extent that it is used for detection of misbehavior (Brown, 1995; Gill, Allen, Jessiman, Kilworth, Swain, Spriggs, Hemming, Kara, & Little, 2005; Norris & Armstrong, 1999) , attitudinal based surveys to explore the impact of CCTV on feelings of safety (Brown, 1995; Chatterton & Frenz, 1994; Mahalingham, 1996; Musheno, Levine, & Palumbo, 1978; Sarno, 1996; Spriggs, Argomaniz, Gill, & Bryan, 2005) , and interviews with officers to explore the evidence gathering capabilities of CCTV (Wilson & Sutton, 2003) .
Further research exploring the effect of CCTV on prisoner misbehavior is also required and consideration should be given to adopting pre-post-CCTV installation comparisons or cross-sectional comparisons of prisons with and without camera surveillance if possible (Phillips, 1999; Welsh & Farrington, 2002; behavior is warranted and these approaches would provide additional insights such as being able to assess whether planned misbehavior is displaced from locations with camera surveillance to locations without camera surveillance.
Conclusions
To conclude, the findings of this study indicated that CCTV had a greater effect on non-violent than violent prisoner misbehavior, although CCTV did have an effect on planned violent assaults. Findings from studies conducted in public spaces therefore appear transferable to the prison environment and support was found for the contention that CCTV fails to reduce violent crime because of the spontaneous nature of much violence. While more research is needed to disentangle the effect of CCTV on planned and unplanned behaviors, the findings provide support for the need to implement strategies that address precipitators in the environment that give rise to unplanned behavior and strategies aimed are minimizing opportunities for planned misbehavior. Bowker, 1980; Cooley, 1993; McCorkle, Miethe, & Drass, 1995; O'Donnell & Edgar, 1996 , 1998 QDCS, 2000 Inmate-on-officer assault <1% Bowker, 1980; Ekland-Olson, 1986 Sexual aggression
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